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(54) Title: A DEVICE FOR ANCHORING PROSTHESES 



(57) Abstract 

A device for anchoring prostheses, in particular dental prostheses, com- 
prises a securing member (1) to be secured in bone tissue, a support member (2) 
for supporting the prosthesis and means (3, 12, 13, 18) for connecting the sec- 
uring member and support member, the support member and securing member 
comprising cooperating first surfaces (11, 10), which are complementary con- 
cave and convex respectively and arranged to allow adjustment of the position 
of the support member (2) relative to the securing member (1), the adjusted po- 
sition being securable by means of the connections means comprising a first 
member (12) for applying forces on the support member (2) actuating the same 
into engagement with the securing member (1). The first member (12) is ar- 
ranged to apply the forces on the support member (2) via cooperating second 
surfaces (15, 14) which are complementary concave and convex respectively. 
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A device for anchoring prostheses 
FIELD OF THE INVENTION AND PRIOR ART 

This invention is relatied to a device for anchoring prostheses, 
in particular dental prostheses, in accordance with the preamble 
of the appended claim 1, 

Such a device is disclosed in the applicant's own PCT/SE 89/00618 
(WO 90/04951), said device having turned out to be extremely 
advantageous due to the possibility to incline the securing 
member and the support member and due to the tightening action of 
the connection means based upon contact over relatively large 
areas between complementary convex/concave surfaces. Neverthe- 
less, the device known suffers from the disadvantage that it is 
somewhat complicated. Thus, the connection means comprise a screw 
and a nut cooperating therewith, said nut being received in a 
cavity in the securing member and abutting tighteningly against a 
wall portion restricting the cavity, said wall portion comprising 
a hole for receiving the threaded shank of the screw, said hole 
passing through the concave (or convex) surface of the securing 
member. Thus, the nut will remain in the cavity on release of the 
connection means. The wall portion comprising the hole for the 
threaded shank of the screw is formed by a washer secured to the 
securing member by means of press fit or similar » The longitu- 
dinal axis of the screw will always be parallel to a longitudinal 
axis of the support member, which means that the nut on incli- 
nation of the support member relative to the securing member will 
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move sidewardly in the cavity. 
SUMMARY OF THE INVENTION 

The present invention has the object to develop the device known 
and recited initially so that the device will be more simple from 
a constructional point of view and probably also more reliable by 
the need for elements attached by press fit or similar having 
been eliminated while the possibility to inclination of the 
support member relative to the securing member is maintained or 
even improved * 

This object is obtained, according to the present invention, by 
that which primarily is defined in the characterising part of the 
enclosed claim 1. In that way possibilities are created for an 
uncomplicated engagement, preferably by means of threads, between 
the connecting means and the securing member, the possibility for 
inclination of the support member relative to the securing member 
being maintained since the first member of the connection means 
is adapted to apply the forces on the support member via coopera- 
ting second surfaces which are complementary concave and convex 
respectively » 

Preferable developments of the concept according to the invention 
are subject for the dependent claims, 

BRIEF DESCRIPTION OF THE DRAWINGS 

With reference to the enclosed drawings, a more close description 
of an embodiment example of the invention will follow herein- 
after. 

In the drawings: 

Fig 1 is an exploded illustration of the complete device accor- 
ding to the invention as viewed from the side; 
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Fig 2 is a longitudinal section through an upper portion of the 
device according to Fig 1, however, the device being in assembled 
state? 

Fig 3 is a view similar to Fig 2 but illustrating the possibility 
for inclination between parts of the device; and 

Figs 4 and 5 are views similar to Figs 2 and 3 but illustrating a 
slightly modified embodiment. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

The device according to the invention will hereinafter be de- 
scribed as being particularly adapted for anchoring prostheses in 
the form of dental prostheses. However, it should be noted that 
the device according to the invention may be used in other 
prostheses anchoring situations . 

Fias 1-3 

As appears from Fig 1, the device comprises a securing member 1 
to be secured in bone tissue and a support member 2 for suppor- 
ting the prosthesis in question. As will be described more 
closely hereinafter, means for connecting the securing member 1 
and support member 2 to each other comprise, suitably, a screw 3. 

The securing member 1 is provided with a thread 4, which may be 
in the form of a trapezoidal thread or a round thread. A trape- 
zoidal thread is illustrated as an example in Fig 1. The advan- 
tage in using a trapezoidal thread or a round thread is that 
these two thread types allow a much larger amount of material 
between adjacent thread revolutions than conventionally used fine 
threads. Since anchoring is to occur in a relatively porous 
material (the skeleton bone) a trapezoidal thread or a round 
thread cause a much better chance for a good attachment and 
homogenising with the bone tissue due to the larger amount and 
height of material . 
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The securing member 1 according to the invention is suitably 
designed so that it is self-tapping upon screwing into a prebored 
hole in the bone tissue- In order to achieve this the securing 
member 1 is provided with cuts 5, only one of which appears in 
Fig 1. These cuts are distributed about the securing member and 
extend axially in relation to the securing member while forming 
tapping cutting edges 6 on the thread of the securing member. 

It is preferred that the securing member 1 comprises guide means 
7 to simplify alignment of the securing member 1 in an axial 
position relative to the hole prebored in the bone tissue. This 
guide means 7 has, in the embodiment, the character of an end 
portion of the securing member 1, said end portion being without 
thread. The end portion may be cylindrical and/or more or less 
conical or tapering at the extreme end thereof. The guide means 7 
also simplifies the first phase of the tapping operation in the 
prebored hole. 



In order to provide a place to escape for the tissue material 
released in the tapping operation, a cavity 8 may be arranged in 
the securing member 1, the volume of the cavity corresponding to 
the volume of the tissue material released. Thus, the cavity 8 
will receive the tissue material released during the tapping 
operation as it proceeds. The cavity 8 has preferably the charac- 
ter of a transverse hole through the securing member 1 in the 
area of its tapping cutting edges 6. In addition, it should be 
emphasised that the cavity 8 also contributes favourably to 
obtaining securing of the securing member 1 in adjacent bone 
tissue. 



The securing member l comprises, preferably, at its outer end 
means 9 for non-rotatable cooperation with a tool. The means 9 
has preferably the character of a key grip, which may have a 
polygonal cross section for cooperation with a corresponding 
tool. The securing member 1 may be screwed into the hole in 
question by the means 9 and furthermore, the means 9 may serve 
for cooperation with a tool while the support member 2 is secured 
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to the securing member 1, said tool having the purpose to avoid 
rotation of the securing member 1 when the support member 2 is 
connected thereto . 

The support member 2 and securing member 1 have cooperating 
surfaces which are complementary concave and convex respectively 
and arranged to allow adjustment of the position of the support 
member 2 relative to securing member 1, the adjusted position 
being fixable by means of the connection means. Said adjustabi- 
lity has the purpose to allow, as is immediately apparent from a 
comparison between Figs 2 and 3, mutual inclination of the 
support member 2 and securing member 1 . 

In the embodiment the securing member 1 comprises a concave 
surface 10 at its extreme end for cooperation with a complemen- 
tary convex surface 11 on support member 2, More specifically, 
the surfaces 10, 11 are spherically concave and convex respecti- 
vely, which involves a possibility to universal inclination of 
the support member 2 relative to securing member 1. 

Said connection means comprise a first member 12 for applying 
(either directly as illustrated in the drawings or also indirect- 
ly as will be discussed finally) on the support member 2 forces 
actuating the same into engagement with the securing member 1 and 
a second member 13 for engaging the securing member 1. The 
connection means are so designed that the distance of the first 
member 12 to the extreme end of the securing member 1 is variable 
so as to secure and release respectively the support member 2 and 
securing member 1 relative to each other- More specifically, the 
device is such that the securing member 1 and support member 2 
are tightened relative to each other when the first member 12 by 
means of tightening is displaced in a direction towards the 
securing means 1. 

The first member 12 is adapted to apply the securing forces on 
the support member 2 via cooperating second surfaces 14, 15 which 
are complementary concave and convex respectively. It is prefer- 
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red also in this case that the surfaces 14, 15 are spherical in 
order to achieve the universal possibility to inclination already 
mentioned hereinabove. More specifically, it is the surface 15 of 
the first member 12 which is convex whereas the surface 14 of the 
support member 2 cooperating therewith is concave. 

The second member 13 has the character of a shank projecting 
through holes 16 and 17 respectively in the cooperating surfaces 
10 , 11 of the securing member 1 and support member 2, 

As already mentioned, the connection means comprise a screw 3. 
The shank of this screw forms the second member 13. The shank 13 
has a threaded end portion engaging in a threaded hole 18 in the 
securing means 1. A widened head of the screw forms the first 
member 12. An annular portion of head 12 forms the surface 15. 

It is preferred that the longitudinal axis of the screw 3 is 
parallel and preferably also concentrical to the longitudinal 
axis of the securing means 1 and this complete or approximate 
parallelism and concentricity respectively is always present when 
the screw 3 is in engagement with hole 18. 

As can be seen, the support member 2 has the character of a 
sleeve having an internal cavity 19, which has a relatively large 
diameter and which receives the head 12 of screw 3 . In the 
transition between this cavity 19 and the previously mentioned 
hole 17 there is formed an annular shoulder, which on its side 
turned away from the securing member 1 comprises the concave 
surface 14, against which the screw head 12 abuts supportingly . 
The convex surface 11 abutting against the concave surface of the 
securing means 1 is present on that side of the shoulder which is 
turned towards the securing means 1. In other words, the shoul- 
der, which has the character of an end wall of the support member 
2, will have the form of spherically curved disc. The cavity 19 
of support member 2 may comprise an internal thread or otherwise 
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suitable, arbitrary means to connect a prosthesis in the form of 
a tooth, bridge or other design to the support member 2. 

When using the device according to the invention, one proceeds in 
the following manner: initially, a suitable hole is bored in the 
bone tissue and thereafter the securing member 1 is screwed into 
the same. After healing, the support member is mounted on the 
securing member 1 "anchored in the bone tissue by causing the 
screw 3 to engage with a thread in the hole 18 by means of its 
threaded shank 13, the shank 13 projecting through the hole 17 in 
the support member 2. As a consequence of the cooperating 
spherical surfaces 10, 11 and 14, 15 respectively, the support 
member 2 may be adjusted into varying angle relative to the 
securing member 1 so that the best position of the support member 
2 for mounting the prosthesis is obtained. The adjusted position 
is fixed by final tightening of the screw 3 so that the widened 
head 12 thereof presses the support member 2 towards or against 
the securing member 1- Releasing of support member 2 relative to 
securing member 1 or adjustment of the position of the support 
member may easily be done since the head 12, which is provided 
with suitable means for engaging a tool, of the screw 3 is easily 
accessible via the cavity 19 of support member 2. 

In order to allow the required inclination of support member 2 , 
it is suitable that the cross section of cavity 19 is substan- 
tially wider than the cross sectional width of the head 12 of the 
screw- In order to maximise the possibility for inclination 
without having to accept an oversized hole 17 in the end wall of 
support member 2, the shank 13 of the screw 3 may suitably 
comprise a narrow waist 20 in the portion located opposite to the 
edge of the hole 17. 

In order to achieve a good surface contact between the respective 
spherical surfaces, the centres of curvature for the surfaces 10, 
11, 14, 15 should coincide as viewed in the mounted state of the 
device. This means that the radius of curvature of the surfaces 
14, 15 is somewhat smaller than for the surfaces 10, 11. 
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Fi gs 4-5 

As appears from Fig 3, sidewardly located and projecting cornered 
formations occur in the previously described embodiment on mutual 
inclination of the securing member 1 and support member 2 due to 
the fact that the cooperating concave and convex respectively 
surfaces 10, 11 disengage each other in periferical regions* In 
the embodiment according to Figs 4 and 5 this disadvantage is 
avoided by the convex 11 of the complementary surfaces 10 , 11 
being formed by the external side of such a partially ball shaped 
part 21 , which has a largest cross sectional measure dl which is 
larger than the cross sectional measure d2 of the concave 10 of 
the surfaces. As appears from Fig 5 this causes contact or 
abutment or at least intimate closeness between the periferical 
regions of the concave surface 10 and the convex surface 11 of 
the ball part 21 on intended mutual inclinations of the securing 
member 1 and supporting member 2. 

It is preferred that the ball part 21 forms at least 1/3 of a 
complete spherical ball. It is particularly suitable that the 
ball part 21 forms at least one half of an entirely spherical 
ball. 

It is preferred that the ball part 21 is designed on the support 
member 2 whereas the concave surface 10 is designed on the 
securing member 1. In such a design the concave 14 of the second 
surfaces 14, 15 is designed on the internal side of the ball part 
21 since the ball part 21 is hollow. The convex surface 15 is 
designed on the second member 12, which, in the embodiment 
illustrated, is formed by the head of a screw. 

Furthermore, it is preferred that the ball part 21 has a largest 
diameter which is larger than the diameter of the support member 
2 for the rest, the diameter of upper parts of support member 2 
preferably being substantially equally large as the diameter of 
the upper part of the securing member l. 
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POSSIBLE MODIFICATIONS 

The device described may of course be modified in several ways 
within the frame of the inventive concept. An obvious possxbxlxty 
to modification resides in designing the surface 11 of the 
support member 2 as concave whereas the surface 10 of the secu- 
ring member 1 would be convex. Such a modification would of 
course necessitate the surfaoe 14 having to be convex whereas 
surface 15 would have to be concave. Furthermore, it xs to be 
mentioned that the first member 12 must not necessarily have the 
character of the head of a screw; instead, the member 12 could be 
formed by a nut in thread engagement with a threaded shaft 
connected to the securing member 1. This threaded shaft could 
then be arranged in one piece with the securing member 1 but 
alternatively, the shank could also present a threaded portxon 
for tightening the shank into a threaded hole corresponding to 
the one denoted 18 in the securing member 1. Accordingly, thxs 
nut would comprise a concave or convex annular surface for 
pressing abutment or contact with a corresponding surface on the 
support member 2. Furthermore, it should be mentioned that xt xs 
not necessary for the member 12 to abut directly against the 
support member 2; instead an element, e.g. a washer, could be 
arranged between member 12 and support member 2, said element 
possibly presenting, on one side thereof, a flat surface for 
abutting against a corresponding flat surface of member 12 and, 
on its opposite side, a concave or convex surface for abuttxng 
against a complementary convex or concave surface on support 
member 2. Instead of designing the convex and concave respecti- 
vely surface 14 on the support member 2 it would also be possxble 
to arrange an element in the form of a washer, which would abut 
planarly against the support member 2 and which would comprise a 
convex or concave surface for cooperating with a complementary 
concave or convex surface on member .12 or a further element, e.g. 
in the form of a washer, which by means of the member 12 would be 
pressable in a direction towards or against the securing member 
1. 



WO 92/03984 



PCT/SE91/00577 



10 



Claims 



1. A device for anchoring prostheses, in particular dental 
prostheses , comprising a securing member (1) to be secured in 
bone tissue , a support member (2) for supporting the prostheses 
and means (3, 12, 13, 18) for connecting the securing member and 
the support member, said support member and securing member 
comprising cooperating first surfaces (11, 10), which are comple- 
mentary concave and convex respectively and arranged to allow 
adjustment of the position of the support member (2) relative to 
the securing member (1), said adjusted position being securable 
by said connection means, said connection means comprising a 
first member (12) for applying, on the support member (2), forces 
actuating the support member into engagement with the securing 
member ( 1 ) , 

characterized in that the first member (12) is 
adapted to apply the forces on the support member (2) via coope- 
rating second surfaces (15, 14) being complementary concave and 
convex respectively. 

2c A device according to claim 1, 

characterized in that the concave (14) of the second 
surfaces is designed on the first member (12) or on the support 
member (2) or on an element, e.g. a washer, arranged therebe- 
tween . 

3 , A device according to claim 1 or 2 , 

characterized in that the convex (15) of the second 
surfaces is designed on the support member (2) or on the first 
member (12) or on an element, e.g. a washer, arranged therebe- 
tween * 

4 . A device according to claim 1 , 

characterized in that the concave (10) on the first 
surfaces is designed on the securing member (1), the convex (11) 
of the first surfaces on the support member (2), the concave (14) 
of the second surfaces on the support member (2) or on an element 
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abutting against the latter and the convex (15) of the second 
surfaces on the first member (12) or an element abutting there- 
against* 

5. A device according to claim 1, 

characterized in that the convex (11) of the first 
surfaces is designed on the securing member (1), the concave (10) 
of the first surfaces on the support member (2), the convex (15) 
of the second surfaces on the support member (2) or an element 
abutting thereagainst and the concave (14) of the second surfaces 
on the first member (12) or an element abutting thereagainst. 

6. A device according to any preceding claim, 

characterized by the connection means comprising a 
screw (3), a head of which forms the first member (12) and a 
threaded shank (13) of which engages in a threaded hole (18) in 
the securing means ( 1 ) . 

7. A device according to any preceding claim, 

characterized in that the head (12) of the screw is 
received in an internal space (19) in the support member (2) and 
that the shank (13) of the screw projects through holes (16, 17) 
in the first cooperating surfaces. 

8. A device according to any preceding claim, 

characterized in that the first member (12) com- 
prises the concave or convex second surface (15) and abuts 
directly with said surface against the remaining convex and 
concave respectively second surface (14) on the support member 
(2). 

9 . A device according to any of claims 1-5 and 8 , 

characterized in that the first member (12) is 
formed by a nut and that the connection means also comprise a 
second member (13) connected to the securing member (1), said 
second member (13) being formed by a shank provided with a thread 
for engaging the nut (12). 
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10. A device according to any preceding claim, 

characterized in that the convex (11) of the comple- 
mentary first surfaces (10, 11) is formed by the external side of 
a ball part (21), the largest external ball diameter (dl) of 
which is larger, preferably substantially larger, than the 
diameter (d2) of the concave (10) of the first surfaces (10, 11). 
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